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ABSIHACT 

Tfairt^y-one xhird-grade students participated in an 
invesrigaricn of the possibility of training or iaproving 
xntrasenrence organizational skills in the context of a sentence 
anagraa rask. Sentence*anagrajB organizational training vas conducted 
on an xnd:Lvidual basis vith tne 16 students in the ezperiaental 
group. A senrence-anagraa posttest was used to oeasure the effects of 
training. Results for both the number correct and the nuaber of 
seconds per itea favored the experisental group and the above average 
readers. Effects of sentence training on reading coaprehension vere 
assessed using posttest results of four reading coaprehension tests, 
fiesults fron aultivariate analysis of variance shoved significant 
differences favoring the experi»ental group and the above average 
readers. Hesults fro« a f ollow-the-dots test^ given as a pretest and 
a posttest to assess the effects of novelty on group perforaance, 
shoved no sxgnificant differences betv^en experiaental and control or 
between average and above average readers. The results vere 
::.nterpreted as supporting the usefulness of the sentence-anagraB task 
and the V9rd--groaping strategy underlying it for training in 
organizational skills and for iaproving reading conprehension. 
(AA) 
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Bachr^^round and Stntenent of the Problem 
Since the early 1900' s, there has been more research in reading than in 
any other curricuiar area (Ilussell & Fea, 1965). Host of this research has 
concentrated on the beginning stages of reading skill development and has 
focused priciarily on word recognition* Far fewer studies have been concerned 
vith skills of comprehending printed material. Recently, however, the need 
for additional research and better instructional practice in reading compre^ 
hension has begun to be recognized. There has been a call for investigation 
of the co^^itive processes involved in comprehending printed language and the 
instructional strategies that facilitate the development of these processes 
(I-Iiller , ' 1973) . Gibson, Tenney, and Sharabany (1971), for example, suggested 
the need for a change of research emphasis from decoding processes to the 
more complex processes that determine whether the reader is getting informa- 
tion from the printed message. And il^arroll (1970) pointed to a need for re- 
search to determine the detailed psychological processes by which skilled 
readers comprehend the simple meaning of vhat they read and to determine the 
v/ay lexico-semant ic, syntactical, and typographical factors interact to yield 
this comprehension. 

In addition to the call for research in reading comprehension, there has 
been *: gravJn;-^ dissatisfaction among parents and educators vith \ahat is 
loosely called "reading comprehension in;^truct i on. " What generally constit- 
utes rending corr.preliension instruction in the elementary grades is repeated 
practice in residing passages and answering various types of questions related 
to tlio ]n'is sages. This kind of activity gives students an opportunity to de- 
nionstrate whether they have cor^prehended what they have read, but it does not 
provide* tlu'n ^rltii ri t r. it < ' j i l-.-. for ciicof! i n;-^ and process inj; the text while they 
are readiui: it. Mar(*over, if stu^Ients do not denonstrate adequate comprelien- 
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sion, the t3rpical procedure is to give them Eore practice in reading pas- 
sages and ansi/ering questions- It is unlikely, however, that reading compre- 
hension will improve with practice unless explicit instruction is provided 
first. Therefore, what is needed is carefully sequenced instruction designed 
to train, and then to provide practice in, those subskills shown to be re^ 
lated to reading comprehension. 

In response to this perceived need for additional research and better 
instructional practice in reading comprehension, the study reported here fo- 
cused on selected processes and skills thought to be related to reading coui- 
prehension. An instructional program to train these skills was developed and 
implemented with a group of third graders, and the effects of training on 
reading comprehension performance were assessed. 

Theoretical Framework and Purposes of the Study 

Better understanding of reading comprehension is dependent on the ex- 
plication of its component processes and skills and the nature of their in- 
terrelationships. Certain processes and skills (e.g., decoding and vocabu- 
lary) have been shown experimentally to be necessary for reading comprehen- 
sion to occur. The nature of other processes and skills (e.g., sjTitax or 
intra-sentence organization) and their relationship to comprehension need 
f ur ther invest i gat ion . 

It is widely recognized that accurate and rapid decoding of printed sym- 
bols into languap,e is closely related to reading comprehension (Carroll, 
1970; Chall, 1967; LaBerge & Samuels, 1974; Perfetti & Hogaboam, 1975). Some 
theori:;ts even consider comprehension to result from accurate decoding 
(Bloomficld, 1942; Fries, 1963). Tliis extreme position appears untenable; 
rcsearcheri; and classroom teachers have reported the existence of students 
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who decode fluently but do not grasp the meaning of the message (Cromer, 
1970; Oakan, Uiener, & Cronier. 1971) • Tnus, although decoding skills are 
necessary, even prerequisite, they do not guarantee comprehension of printed 
language. ^ 

Kno'.^ledge of vord meanings is also considered a necessary component of 
the reading comprehension process. The importance of vocabulary skills is 
supported by results of the factor-analytic research of Conant (194?) , Davis 
(196S) , and Langsam (1941). But sentence meaning is not simply the sum of 
the meanings of individual words, and the meanings of words often vary with 
the contexts in vhich they are used. Thus, word knowledge, although neces- 
sary, is not sufficient for comprehension to occur. 

The encoding of verbal information as meaningful units larger than the 
single word appears to be necessary to obtain the meaning of combinations of 
words (Cromer, 1970). The formation of these meaningful units appears de- 
pendent in large part on knowledge of syntax or the structural relationships 
among words in sentences (Denner^ 1970-, Resnick, 1970; Ruddell, 1969). Find- 
ings such as these suggest that certain intra-sentence organizational proc^ 
esses and skills are an important component of reading comprehension. Fur- 
thermore, although several authors suggest the need for specific syntactic 
or or[^anizational training to enhance reading comprehension (Bormuth et al., 
1970; Denner, 1970; Gibbons, 1941; Resnick, 1970), a review of the literature 
revealed no systeinatLc attempt to train these skills and to measure their 
effects on reading comprehension. 

The sentence anagram task, a v/o rd-grouping strategy, and a training pro- 
cedure vere develoj^ed to train Intra-sentence organizational skills. The 
sentence anagram task involved rearranging a scrambled set of wofds (from 
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5 to 15 words long) to fora a single sentence. The sentence anagram task 
appears to be a suitable task through which to traia intra-sentence organ- 
izational skills because sentence anagram performance correlates positively with 
reading comprehension test scores (Gibbons, 1941) and because sentence anagram 
solution is facilitated v/hen words are prearranged in phrases (Oleron, 1961). 
Results of pilot testing indicated that organizing words into phrases and 
clauses appears to be necessary for solution of K \g sentence anagrams. That 
is, short (5-7 words) sentence anagrams can be solved in brief periods of 
time v/ithout first organizing the words into groups; but attempts to solve 
longer (10-15 words) sentence anagrams in relatively brief time periods 
appear to "overi ^ad" short-term memory, unless the words are first grouped 
into phrases or clauses. Thus, it was speculated that if organizational skills 
were trainable, then systematic sentence anagram organizational training would 
facilitate sentence anagram solution. Further, insofar as improved sentence 
anagram performance reflects an improvement in general organizational skills, 
this improvement was expected to be reflected in the quality of reading 
comprehension . 

The word-grouping strategy, developed for this study, was based on the 
Lindsay-Norman model of human memory (1972) and Fillmore's case grammar 
(1968). The strategy was designed to induce students to solve sentence 
anagrams by arranging words systematically into phrases and clauses and or- 
dering these units to form a sentence. The studen^s were taught to form 
word groups by identifying the verb and asking a series of questions to 
group the remaining words and to determine how the word groups are related 
to the verb. Thus, the training procedure involved instruction in and prac- . 
tico on the use of the word-grouping strategy to solve sentence anagrams of 
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increasing length in relatively less time. (See the Appendix for a model of 
the word-grouping strategy and for a description of the training procedures.) 

Given these considerations, the purposes of this study were (a) to inves- 
tigate the possibility of training or improving intra-sentence organizational 
skills (in the context of the sentence anagram task), and (b) to explore the 
effects that training had on reading comprehension. Because comprehending 
written text is assumed to depend on many subskills, rather than on a single 
skill, and because tests of reading comprehension typically require demon- 
stration of more than one subskill, four different reading comprehension tests 
were used to measure the transfer effects of intra-sentence organizational 
training. It was further proposed that training would have transfer effects 
that differed according to the relationship between the requirements of the 
training task and the requirements of the different reading comprehension 
tests. ITius, a third purpose of this study was to explicate the differential 
effects training had on performance on different types of reading comprehension 
tests. The four tests used were: a timed sentence recognition test that 
measured the speed with which students could distinguish meaningful sentences 
from nonsense and false sentences; a cloze test that measured the accuracy 
with which students could reconstruct a meaningful story from text that had 
every fifth word deleted; a prompted verbatim recall test that measured the 
accuracy with which students could reproduce or paraphrase sets of sentences; 
and a passage-question test that measured the accuracy with which students 
could respond to multiple-choice, literal and inferential comprehension 
questions based on a passage wlien the passa[^e was available for reference. 

7 
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Main Hypotheses and Methodology 

A two-factor randomized block design was used: ttjo treatments (Experi- 
mental and Control) by two levels of reading ability (Average and Above Av- 
erage). The data were analyzed in relation to the questions posed by the 
study. The first three questions asked (a) whether experimental and control 
students and (b) average and above average readers differed significantly in 
their performance on the sentence anagram posttest, and (c) whether there was 
a significant treatment by reading level interaction. Scores from the sen- 
tence anagram test were analyzed using two-vjay analysis of variance (Treat- 
ment X Reading Level). 

The next three questions asked (a) V7hether experimental and control 
students and (b) average and above average readers differed significantly 
in their performance on four tests of reading comprehension, and (c) whether 
there was a significant treatment by reading level interaction. Test scores 
from the reading comprehension tests were analyzed simultaneously using two- 
way multivariate analysis of variance (Treatment X Reading Level). 

The last question asked whether the effects of sentence anagram or- 
ganizational training were reflected differentially on the four tests of 
reading comprehension for experimental and control students, and for average 
and above average readers. This question was answered by using discriminant 
analysis and univariate analysis of variance. 
Subjects 

The subjects in this study were 31 third graders attending a public 
school in a middle class suburban area near Pittsburgh, Pennsylvania. The 
cxperitiiental and control groups were equated for reading level ^(determined 
by rcadinp, grade equivalent scores) and for r.ex. Average readers were the 15 
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students whose reading grade equivalent scores V7ere less than one year above 
the expected score (3.8) at the time of testing. Scores ranged from 2.1 to 
3.6 (H = 2.82; .57). Above average readers were the remaining 16 

students whose reading grade equivalent scores were one year or more above 
the expected score (3.8) at the time of testing. These scores ranged from 
3.8 to 5.8 (N = 4.45; SD_ - .60). The average and above average readers were 
divided according to sex and assigned randomly and equally to treatment 
groups . 

Sentence anagram organizational training was conducted with the 16 
students in the experimental group on an individual basis. Each student was 
seen for approximately 15 minutes, two or three times a week and no session 
took place during formal reading instruction. Control students remained in 
their classrooms and did not receive any training. Each experimental student 
was placed in the training program according to his or her sentence anagram 
pretest performance. For each student, training began with sentence anagrams 
that were the length of the longest correctly solved pretest item, where 
all previous items were solved correctly. Training continued for each student 
until he or she could solve sentence anagrams (within specified time limits) 
that were five words longer than those solved on the pretest. The mean num- 
ber of sessions needed for the above average readers to complete the training 
program v/as 15.75 (ranging from 14 to 19); average readers required a mean 
of 18.12 sessions (ranging from 15 to 21). Students could generally complete 
between 6 and 10 sentencti anagrams in a session. 

Results 

Results of Se ntenc e Anagram Training 

The effects of sentence anagram training were assessed using the results 
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of the sentence anagram posttest. The two dependent measures analyzed were 
the total number correct, and the average number of seconds per item required 
to solve eight sentence anagrams, four that were five words long and four that 
were six words long. The possible range of scores was 0 to 26. The method 
of analysis used was 2X2 (Treatment X Reading Level) analysis of variance 
for each of the dependent variables. 

The posttest analysis of variance for the number correct on the sentence 
anagram test yields highly significant differences between experimental and 
control groups, _F (1, 27) = 22.56, < .0001, and between average and above 
average readers, (1, 27) = 41.55, < .0001. These results favor the ex- 
perimental students and the above average readers. The interaction between 
treatment group and reading level is not significant. 

The analysis of variance for the average number of seconds per item 
shows moderately significant differences between experimental and control 
groups, F (1, 27) = 5.77, < .02, and highly significant differences between 
average and above average readers, _F (1, 27) = 16.12, < .0005. These re- 
sults favor the experimental students and the above average readers. The 
interaction between treatment group and reading level is not significant. 

Effects of sentence anagram training on reading comprehension were as- 
sessed using the posttest results of four reading comprehension tests. The 
four dependent measures and their possible ranges were the number of seconds 
required to complete the timed sentence recognition test (0-26) and the num- 
bers correct on the cloze test (0-55), the prompted verbatim recall test (0- 
20), and the passage-question comprehension test (0-45). The method of anal- 
ysis used was a 2 X 2 (Treatment X Reading Level) multivariate analysis of 
variance on the dependent variables tested simultaneously. 
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Multivariate analysis of variance on the four dependent measures in- 
dicates significant differences between experimental and control groups, 
1^ (4, 24) = 6.21, < .0015. Tiie difference betvzeen average and above av- 
erage readers is also significant, ^ (4, 24) = 6.31, £< .001. These differ- 
ences favor the experimental group and the above average readers. The in- 
teraction between treatment group and reading level is not significant. 

Discriminant analysis reveals which particular tests account for the 
differences suggested by the results of the multivariate analysis. The 
results of univariate analysis of variance for each variable aid in the 
interpretation of the multivariate and discriminant analysis. 

The results of the discriminant and univariate analyses on the four 
reading comprehension tests indicate that the loci of the difference between 
experimental and control groups appears to be centered in the cloze test, 

(1, 27) = 6.65, £ < .016, discriminant function coefficient (dfc) = -.57, 
and in the prompted verbatim recall test, F (1, 27) = 16.90, £ < .0004, dfc 
= .77. The timed sentence recognition test, (1, 27) = 2.56, £ < .12, 
dfc = .43, and the passage-question test, F^ (1, 27) = .005, £ < .94, dfc = 
.39, contribute some 'Wight" in discriminating between groups, but the pat- 
tern of univariate F-ratios indicates that the contribution is not significant. 

Reading level centroids, those comparing average and above average read- 
ers, indicate that the close test, F (1, 27) = 19.71, £ < .0002, dfc= -.59, 
and the passage-question test, F^ (1, 27) = 20.01, £ < .0002, dfc = -.57, are 
important discriminators between reading levels. Although differences were 
not reflected on the discriminant analysis, the univariate F-ratio and its 
associated probability level for the timed sentence recognition test, 
(1, 27) = 4.50, £ < .03, dfc = .05 indicate that this test also contributes 
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to reading level differences- The prompted verbatim recall test does not 
discriminate between average and above average readers, T_ (1, 27) = .006, 
p. < .94, dfc = -.04. 
Results of the Follow-the-Dots Te st 

The results of this study suggest that intra-spstence organizational 
training improved performance on the sentence anagram task and that these 
effects transferred to and improved performance on certain reading comprehen- 
sion tests. It might be argued, in the absence of control group intervention, 
that these improvements were the result of special attention from the experi- 
menter and the novelty of the experimental situation, instead of the result 
of training. 

A f ollow^the-dots test was given to all students before and after sen- 
tence anagram training to help support the contention that posttest results 
reflect effects of training rather than effects of the experimenter and/or 
experimental novelty. The f ollow-the-dots test is very different from the 
sentence anagram task, so it was highly unlikely that training would improve 
follox<7-the^dots perf orniance. But, performance of experimental students might 
improve on it if, for example, they tried harder in an attempt to please the 
experimenter. Thus, it was reasoned that if experimental students generally 
outperformed control students on posttests, including the f ollow-the-dots 
test, results would have to be interpreted cautiously in light of possible 
experimenter and experimental novelty effects. If, on the other hand, ex- 
perimental students outperformed control students on other posttests but were 
not significantly different on the f ollow-the-dots test, then results would 
more likely be attributable to the effects of sentence anagram training. The 
dependent measure analyzed was the total number of patterns completed correctly 
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in 1^ "^^^nut^s- Tli^ possible ranf,e of srores was 0 to 23. Tlie method of 
anal/^*^ ^'''^ two-'Wa> nnalysj.; of variance (Treatnent X Reading Level). 

r<:wiiilts oi pretest nn.ily^is indicate no diffvTcnce bi'^tween cxperi- 

rncnt^^ '"'^"^ cuatiul ^^ruups, F (1, 27) = .84, p < .37, or between avera^^.e and 
^hov^ ^ivera^>e r«:adt>r-;, y (1, 2?) ^ .29, £ < .59. li^e interaction between 
f re.^t^''^^''^^ 5^ii>up and rc,:i.!in,H it:vel is net signifirant. T\\c ponttt'St rea.'Alts 
^iri' ^ ""^^ ly not Significant. Tbo analysis of variance reveals no signifl- 

f^ant ^ - 1. i -'^^tween cxperipeatal and control group?? ^ F <1, 27) = .003, 

^ ^ ^*^^t or between average and above average readers, F (1, 27'> « .82, £ < .3B. 
Ihe > t ion between treatrvnt group and reading level if^. alsio nut s 'ji;;nlfi- 

c an t ' 

^'^'siiltjs of thi-;^ study strongly supjxort the value of sentence anaf^rani 
tral^^^^*' E>;:'er i^«>at r:tu*l^nts s i j^ni f leant ly outperformed control stu<iont'> 
oil f^''^ ^*'"tence ^iJ^^a ^ r^m test, the pr«^^pted verbatim recall test, and the 
<-lo/>^ test. In -.o^crast, th.^re vt^re no si^rnlficant trea::of^nt group differ^ 
eriy-e-^ ^^'^ **itber r'H> | o I low- 1 he*d::>t s pr^^^.e^^r or post te?^*;.. Tliese results do 
^nt f^^^"^ '^ut the i^pi i ty th.^r therr» u.(pre soirw? exp#^r imenter and eyper intent al 

^.^y^^l^y <'f*f**ct— p,^rrent v^w* of the exppr in*pntal group's superiority w.-^y 
l,e ,1' ^ ^' ^hlc- t'^^ M^ecs^ e^rect:?^. Iu-»v*r'ver, they do sugj;est that oxper-.n^n? 
^r ;itjr ^ •''^^"'■^ ^rr^ dvi«i^^ tar;:e p^rt, to th^ f f er t i venc»s5i of sentence anagrr;.^ 
frai'"^^^-^" T^u- i !>.::; of rx.pf».:tcd ''^r-^ra tran?ifeT'* test, ?;urh a^^ th^f' 
f ol l^^"^"^ --h^: ^ re^r-^ u^.rful in 5;Uu^tlon? v!:>ere control groitp intervention 
if'*^'^ ^"^^ ' u „il i>f impcsi^iM*^:*- T^'is typo of te-^t can aid in th<» ini erpro.*. at ion 
fj^-Uts, .-ijr>u^d nrt K,.^ ro-v->ldered *r rqual f^^nb:^^ t i tut e for control 
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Hie results of this investigation indicnte that students who received 
Jicntence aiiagrasti trainiax were sij^nif icantly more accurate and taster on the 
sentence nnagraia test than were students who did not receive training. Results 
of the sentence nnagrvim pot^ttest and observations made during sentence an:igrain 
training ,ire rr. trong ovidence thit organizational Bkills can be developed and 
inp roved by train I nj^; students to use the word-group I ng strate^^Y to solve sen- 
tt-nt; e :5ii<i^rci5r.s aad by giving* them a:i>ple practice vit!i feedback. TlvaC is, 
students can be tnuj^ht to group words sys t rmat i ca lly inio neanin^f-il units 
larger than the «in)*,le word. 

Further, the rwsults of thlj inv»>st Igat ion indicate that when readin>^ com- 
prchen.5lc!> was neas.ired by conbiaing the four te??Ls, students w?io received Fen- 
trace anagram trainir.g performed significantly better than students who did nc^c. 
I'tiese results suggest that improvinj^ organizational skills in one context 
^;rneral i. ze:^ to and iuiproves reading cofroprehens ion , as measured by a combination 
of ditfereat reading comprel^en«^ ion tests. 

It was su«»ge«ted that effects of sentence ana?»raia training would be re- 
flected differently on the tests of reading comprehension because of differ- 
ences betwe#>n ski 1 Is* oeasured by each te^t and the skills euiph-^slzed durin^j 
training. The results of the discriminant and univariate analyses indicate 
th;*t for exper iirrental and ccsntrol students, effects of fsentence aaagra^n 
training t ran*!? f erred nost to the pro«?>pted verhatiit recall tr^st and next to the 
clore test. Effects of training transferred less to perforei^mce on the timed 
sentence recognition test and least on the passaf;e--quest ic^ test. I>ur?ng 
training, students were taught to *'chiaak" words into phrases and clauses and to 
ixi^e syntactic cues to fora these units. DeT?«?nst rat iOQ of these skills was re- 
quired on the pronpted T^rbat in recall test and the clore test, respectively. 
Tv.ese results supp^ort the view that rradinp cor^prehens ion depends on eany skills 
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iind denonstrate the value of explicit instruct ion and practice on the com- 
ponent proce:>:i*s and skills required for conprehens ion of text. 
In i^t rue t ioricil Ir.i^l i cat icn^ 

StniiC important in^atrnct ioaal impl irat ions can !>e drawii from the results of 
this 5:tudy. First, the results support the value of instruction t^xplicitly de- 
sif;ned to irprnvt^ rcadinp^ r nmp rchens i on and su^.^est that in addition to instruc- 
tion and pracrhc in (h-ir-O'Iing and vocihulary development, instruction in other 
r.kilbi enhanco.s the r^uality of rcadin^-;; coT.prehension. Tlie task used and the 
p ro'^-vdiirc :^ follov>^ed in this study derr^ons I ra tc that intra-scntence organ i 2at icnal 
skiili* eaii be trained and therefore merit specific instruction in the classioora. 

The sentence an;^gran task is particularly suitable for the purpose of train- 
ing* int ra-sent ent e or>? ani^.at ional skills. First, the task provides a vehicle 
for training and prti-u^tlre on the use of r he word-group in^» strategv. Second, 

olvin< sentence ana^^rans is in itself evidence of sentence conprch*=»ns ion , and 
it t lie ro fore provides an opportunity for students to demonstrate c cnprehens ion. 
Finally, the task is fun — it has p.aTD*^-! ir e qualities, and students enjoy "play-- 
ing** it. Tl^^se rare-1 iVe quaiirif^^^, a T"t>tor c opponent (rian ipul a t i n =^ cards) 
and a .omperitive Cv^nponent ( 1 nc rec^^1. i n ,^ sentence length and speed), are liighly 
notivatia^ and thw^ in^^rease r h^^ liVolihood that orj^^an i^at ional skills will 
i rpr ov'>* , 

t;^ne rally, the results of this study inply that the classroon te.^ch-er 
ViMild do ^ell to .ripply (t heuret i e^* I) principle'^ of learning and ? i:"-t rue t i on to 
all i I 1 taught in the c 1 ass rcn^Ftr . Specifically, this study offers the class- 
fi^r-rn J, j^^^.^^ ^^^.^^ procedure for train in;:^ orj^ani^^at iona I skills and in- 

proving, rcpdin^^ ro~!ipT ehens i on . These results vr.?re achieved after a total of 
alx?'U til f2 hot i r s r a i n i n il» vm t *'i e a ■ h ^ r » m-' e ct t . Sp-en J 1 n .c; this afTK>v n t of t i -re 
with each s t ud en : is nor f ea 1 h 1 e in a r r ad i t : or> 1 1 c 1 as s r oon , but the training 
^roceJ'ire is probably adaptable to gruup* cid peer-instruction. It is also 
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conceivable that the trainin>5 procedure could be modifif»<'. and take tin* form of 
a ''learning', center** activity i/here student f? could work independently. A third 
Instructional inplication can be dravvn from the fact that tr.iining one set of 
lead in;', comprehension suhskills iifipruved poriornance on certain reading com- 
prehen«5lon t'*str.^ Specifically, word-p,roupin;^ training on the sentence anagram 
ta;l; inproved pe r Tor uarKC on the clc^xe test and on the prompted verbatim recall 
t*-* >t. The clo-e ruqulrcj students to follow the detailed ideas and j;ram::^at i cal 
l>.il;/rT:; tl.it are contained within sentences anJ anong closely adjacent groupG 
ef :>crUcncv.i^ .\ppare:ttly, the vord-pTOupin^^. strategy enabled students to 
attend to stiLic:tural relationships among words in sentences. This attention 
in fvntax transferred to, and resulted in iniproved performance on the cloze 
co^'-prc' tension test. Tlie pror^ptcd verhat in recall test measures short-term 
rerall for erotips of sentenres. Becavise slmrt-tern recall irproves as the 
size of the ''processing/* e.nlt increase.>, ir^proved perforrrauce on t^e . rOT^pted 
verhat ir^ recall test irplie^^i an Increase^ in the sire of the unit, Presunably^ 
t!ie werd-j^oup in,^ stratei^y affected a ^;rneral Increase in the size of the 
*'cl!tink" by v^hich information Is encovied and processed; this, in turn, resulted 
la i-^'p roved perforn»ince on the pror^pte'/l verbatim recall test. These results 
inplv il.Jt certain skills have hifh transfer value, that is, thev can be trained 
in nne ((-^ntexr and v?!! gr^nerallzr* to certain other contexts* Tlii^i rup^gests 
th.it ident i f y in^-T and training the?;e apparently r.ore p^eneral skills nay he isore 
tfficlcnt th.m providini? training for every set of ski lis that student?? are 
c K p :^ eJ to rias t e r . 
Tilt ere Fe ^^^ar . h 

Several tlirection^ for reseir.h are suggested by the findings of the 
pros^-r-at "=^tni!v. In Acrer,-*!^ this st<3v!y/ needs to be extended to different 
s-rrpltv- n^* sti -•^:s. ^c-r e^>-'r»]e, an extension ccrp.^rin?! training effect^ 
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acroris different age f^roiips could be productive in tr<Tcing tlie acquisition and 
development of the orgaiiizat ional skills taught in ttiis study* In addition, 
the averaj'.e readers in thiji study v;eru no more than one year below their average 
expected reading level. Further exploration is needed to determine whether a 
certain level of decoding competence is prerequisite to improving organizational 
Fikills, or whether training; in both skills can be concorritant . 

The sentences xised ir the training and testing procedures were all in the 
active voire. It would be interesting to investigate whetlncr the sentence ana- 
gran task and a modified version of the word-grouping strategy could be used, 
for exanple, to familiarize young students with the passive construction. It 
would also be of interest to trace the spontaneous development of solution stra- 
tegies, tliosr^ that develop in the absen. o of direct instruction^ Such inves- 
tigation could provide useful information regarding the development of organ- 
isation il and problem-solving skills. 

Finally, an extension of thir^ study that includes control group intervention 
is needetl. In addition to controlling* for experimenter effects, differc.nt con^ 
trol tr€*atnjents could be compared with sentence anagram training to determine 
the r^ost effective and efficient method for training organizational skills and 
Improving reading comprehension. 

In r;ummary, the results of this research support the usefulness;, for the 
elejrentary classroom teacher » of the sentence anagram task and the vord-grojping 
strate;^y for training: or^e^an isat ional skills r?nd improving reading comprehension. 
In aiJition, these results support the findings of certain psychological and 
psychol in v^i'^^ic rese.irch and siigr.est several potentially useful directions for 
future research. 
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The word grouping strategy was designed to induce students to arrange 
words systematically into phrases and clauses, and then to arrange the phrases 
and clauses into sentences* The students were taught to form word groups by 
first identifying the "action word," or verb, and than asking a series of 
questions to group the remaining words and to determine how the word groups 
arc related to the verb* 

Theoretical support for the notion of forming a word group with the verb 
functioning as the pivot came from a model of human memory proposed by Lindsay 
and Norman (1972). According to their model, events are encoded in memory by 
first ignoring the details and identifying the "action," or verb of the sentence. 
The next steps are to find the "agents," the "objects," and the "recipients." 
The Lindsay-Norman model is based, in part, on the case grammar proposed by 
Fillmore (1968). 

Figure 1 shows the general structure of the word-grouping strategy devised 
to capture the centrallty, or pivotal function, of the verb. The model is 
capable of constructing five- to fifteen-word declarative sentences in the 
active voice. The actions (rectangles) and decisions (diamonds) arc those 
thought to be involved in skillful performance of the sentence anagram task. 
The model assumes knowledge of the concepts "action word," "Wll question," 
syntactic and semantic "sens.'hility ," and "complete sentence." Tlic box at 
the bottom left of Figure 1 presents an order, heuristic in nature, in which 
to ask the WH questions. 

Tlie actions and decisions depicted in the modal formed the basis for 
sentence anagram organizational training. Students were taught how to per- 
form the actions r.hoxm in the rectangles and how to monitor their actions by 
asking and answering the questions depicted in the diamonds. The use of the 
word-grouping strategy to solve a sarpplc sentence anagram was demon^^trated by 
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^ 1. 


VVHo ? 


4. 


VVHen ? 


2. 


WHat ? (WHom) 


5. 


WHy ? 


3. 


VVH^re ? 


6. 


HoVV? 



Figure 1. Model of sentence anagram word-gro-jpii^ strategy for declarative scntenct^ in the active voice. 



20 



the experimenter. A simplified version of the word-grouping strategy was 
presented to establish the steps of the strategy and the order in which they 
were to be executed. Each action and decision (including examples of how to 
resolve incorrect decisions) was verbalized by the experimenter to demonstrate 
the type of behavior in which the student should engage. Next, the student 
was asked to imitate the experimenter, who, in turn, encouraged the student to 
refer to the printed table and otherwise prompted the student whenever necessary. 
Because the training program was individualized, the amount and type of explicit 
instruction varied from student to student. In addition to training in the 
use of the word-grouping strategy, all children were exposed to the following 
training procedures and activities: 

1. The concepts of verb and action word, WH question, sensibility, and 
complete sentence were taught to each student. 

2. Once a student was solving sentence anagrams of any given length by 
using the word-grouping strategy, a time element was introduced* Students 
were encouraged to decrease the tine needed to solve the sentence anagrams. 
Time was recorded and students were informed of their progress. These data 
were used to determine when to introduce longer sentences. 

3. Once students were able to solve sentence anagrams of any given 
Ien€>th, at least 80% of the time within tlie time limits set by the pretest, 
sentence anagrams one word longer were introduced. 

A. Vocabulary level and sentence structure of the sentence anagrams were 
the same for all students. The vocabulary was no higher than second-grade 
level, and the sentences were declarative and in the active voice. 
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